One new furanocoumarin, 3-prenyloxypsoralen (1), and two known furanocoumarins, imperatorin (2) and xanthotoxin (3) were isolated from the raw fruits of Aegle marmelos. The structures of the isolated coumarins were confirmed by spectroscopic evidence. Compound 1 exhibited moderate cytotoxic activity against HEK293, HeLa, MCF7, and HT29 cell lines with IC 50 values of 31.2, 44.8, 36.3, and >50.0 g/mL, respectively.
Aegle marmelos (L.) Correa ex Roxb., commonly known as Bael, belongs to the family Rutaceae and is well known as "Matoom" in Thailand. Almost all parts of this plant have been used in the traditional medicine system of many Asian countries to treat various diseases. It is reported to have biological activities such as antiulcer, antidiabetic, antihyperlipidemic, antioxidant, anticancer, antifungal, antibacterial, antiviral, radioprotective, and miscellaneous other activities [1] . A. marmelos has been reported to contain several chemical constituents including psoralen, marmenol, rutaretin, skimmianine, and aurapten [2] . Coumarins have been isolated from a variety of plant families, including Rutaceae. Coumarins can be classified into five major categories; prenylated coumarins, linear furanocoumarins, angular furanocoumarins, pyranocoumarins, and methylenedioxy-coumarins [3] . Chemical constituents from the previous reports of Bael included coumarin [4] , alkaloid [5], anthraquinone [6] , and quinone [7] . Psoralen isolated from Bael fruit [8, 9] could effectively reverse multidrug resistance and sensitizing drug-resistant cells to death in combination with chemotherapeutic drugs [10] , and inhibit metastasis of breast cancer to bone in vivo [11] . Therefore, this work aimed to investigate the chemical constituents and cytotoxic activity from the raw fruit of this plant. The new compound was evaluated for its cytotoxic activity against the normal cell line (HEK293) and the cancer cell lines (HeLa, MCF7, and HT29).
The n-hexane and ethyl acetate extracts of the air-dried raw fruit of A. marmelos were purified by silica gel column chromatography. One new furanocoumarin, 3-prenyloxypsoralen (1), and two known furanocoumarins, imperatorin (2) [12, 13] and xanthotoxin (3) [12, 13] (Figure 1 ), were isolated. 3-Prenyloxypsoralen (1) was obtained as a pale yellow amorphous powder with m.p. 93-94C. This compound has the molecular formula C 16 13 C NMR and DEPT135. The 1 H NMR data of of 3-prenyloxypsoralen (1) was similar to those of imperatorin isolated from the root of Angelica dahurica, which has a similar furanocoumarin core structure but a different substituent position [12] . The IR spectrum of 1 exhibited absorbance bands at 1705, 1624 and 1584 cm -1 , indicating the presence of a lactone (1705 cm -1 ), an ,-unsaturated carbonyl (1624 cm -1 ), and an aromatic ring system (1584 cm -1 ). The UV spectrum showed bands of a furanocoumarin ring at 204, 210, 215, and 219 nm.
The 1 H NMR spectrum of compound 1 displayed resonances for two methyl, one methylene, one ,-unsaturated carbonyl, and four olefinic/aromatic protons. The 13 C NMR and DEPT135 spectra of 3-prenyloxypsoralen (1) showed resonances for 16 carbons, including two methyls, one methylene, one carbonyl of an ,unsaturated ester, two methines of an ,-unsaturated carbonyl moiety, three aromatic methines, one olefinic methine, and four quaternary carbons (Table 1) . HMQC experiments showed correlations from  H 6.33 [17] .Thus, one hydrogen atom of the furan part of the furanocoumarin must be substituted by the oxyprenylated group. The HMBC technique was used to confirm the substituted position and the selected correlations are displayed in Figure 2 . The 4 J C,H correlation from H-8 to C-2 and H-2 to C-8 via an oxygen atom was observed ( Table 1 ). The HMBC correlation of 5 J C,H can be found between H-4 and C-3. The summary of all HMBC correlations is shown in Table 1 . The 1 H NMR resonance for H-8 in the furanocoumarin was located at higher field than that of H-5 because it has a high electron density from the oxygen atom of the furan and the pyrone ring [18] . 13 C NMR spectra were recorded on a Bruker AVANCE 400 spectrometer operating at 400 and 100 MHz, respectively. Chemical shifts are referenced to the residual solvent signals (CDCl 3 :  H 7.24 and  C 77.0). All coupling constants (J values) were measured in Hz. HR-ESI-MS of separated compounds were obtained using a Bruker micrOTOF-II mass spectrometer. Column chromatography (CC) was carried out on silica gel (Merck) (type 70-230 mesh ASTM).
Plant material:
The fresh fruits of A. marmelos were collected from Amphoe Phu Khiao, Chaiyaphum Province, Thailand in November 2012. The plant was identified by Prof. Pranom Chantaranothai. A voucher specimen (W. Radchatawedchakoon 1 (KKU)) of the plant material is deposited at the Department of Biology, Faculty of Science, Khon Kaen University, Thailand.
Extraction and isolation:
The chopped-dried fresh fruit (1.0 kg) of A. marmelos was extracted 3 times (3×5 days) at room temperature sequentially with n-hexane (5 L) and EtOAc (5 L). The extracts were filtered and evaporated under reduced pressure using a rotary evaporator. The n-hexane extract (4.4 g) was subjected to CC on silica gel. The column was subsequently eluted with a gradient system of 3 solvent systems (n-hexane, EtOAc and MeOH) by gradually increasing the polarity of the elution solvents system to give 30 fractions (H1-H30). Fraction H14 (0.5 g) was repeatedly separated by CC using EtOAc-n-hexane (3:7, v/v) to give 1 (11.0 mg). The ethyl acetate extract (9.1 g) was purified by CC. The solvent systems were similar to those used for the n-hexane extract to afford 14 fractions (E1-E14). Fraction E5 (0.4 g) was repeatedly separated by CC using CH 2 Cl 2 to afford 2 sub-fractions (E5-1 and E5-2). Sub-fraction E5-1 (0.2 g) was subjected to CC by using EtOAc-n-hexane (13:7, v/v) to give 2 (10.2 mg). Sub-fraction E5-2 (0.15 g) was purified by repeated CC using CH 2 Cl 2 as eluent to afford 3 (5.2 mg). The structures of the pure compounds were confirmed by 1D and 2D NMR techniques. [13] . The NMR data were consistent with the original publication [13] .
3-Prenyloxypsoralen

Xanthotoxin (3)
White amorphous powder. MP: 146-147C (lit. m.p. 147C) [13] . The NMR data were consistent with the original publication [13] . and l-glutamine (4 mM) at 37°C, 5% CO 2 . Human breast adenocarcinoma (MCF-7) was also grown as mentioned above except that the medium contained 1% of insulin. For the cytotoxicity assay, the cells were seeded up to 1×10 4 cells/well in a 96-well plate, to give 50-70% confluence to be used on the next day. Monolayers of cancer cells were treated with various concentrations of 1 in DMSO for 48 h. Cell viability was determined by MTT assay. Cells were incubated with 0.5% MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) solution and incubated at 37°C under a humidified 5% CO 2 incubator for 4 h. Then, the culture medium was removed and 100 µL of DMSO was added before the measurement of absorbance at 550 nm by Tecan U.S., Durham, NC, USA. Half maximal inhibitory concentration (IC 50 ) values were determined by regression analysis.
Cytotoxic activity testing:
Doxorubicin was the positive control in this experiment and had IC 50 values of 0.29, 0.46, 0.68, and 2.72 g/mL for HEK293, HeLa, MCF7, and HT29, respectively.
Supplementary data: NMR spectra, HR-ESI-MS and ESIMS for compound 1.
